Cerumen extractions are performed in a large portion of otolaryngology and head and neck surgery practices. The burden on the health care system of cerumen extractions is unknown and demographics have not been characterized at a population level.
1
The symptoms of cerumen impaction, including ear pain and hearing loss, can significantly affect quality of life. 2 Geriatric patients and those with developmental delays are at especially high risk for cerumen impaction and are often underdiagnosed and undertreated. 2 To our knowledge, the true prevalence of cerumen impaction in the United States has not been documented. Most of the data used to quantify cerumen impaction have been collected from England or derived from small cohort studies and then extrapolated to the United States. [3] [4] [5] Although cerumen impaction is a common reason for referral to otolaryngologyhead and neck surgery (Oto-HNS) practices, the actual epidemiologic burden of cerumen impaction is unknown. Primary care physicians also perform cerumen disimpaction procedures, but, to our knowledge, the role of primary care physicians in cerumen management has not been studied. The goals of this study were to identify the prevalence of cerumen disimpaction in the United States, quantify the health care burden of cerumen impaction, and identify the role of various health care professionals in providing cerumen disimpaction. The 2012 Centers for Medicare & Medicaid Services (CMS) database was used to obtain a preliminary assessment of the burden and trends of cerumen extraction procedures in the United States.
Methods
The CMS Provider Utilization and Payment Data: Physician and Other Supplier Public Use Files include information on use, payment, and submitted charges for services and procedures provided to Medicare beneficiaries by physicians and other health care professionals in the United States and its territories. 6 This information is based on the CMS's National Claims History Standard Analytic Files from January 1 to December 31, 2012. The database does not include data for services that were performed for 10 or fewer beneficiaries. Microsoft Excel (Microsoft Corporation) and pivot tables were used to analyze the database. Data analysis was conducted from August 4, 2014, to July 24, 2015. Approval of this study was waived by the Kaiser Permanente Institutional Review Board. Earwax removal is billed under 2 different codes: G0268-removal of impacted wax MD-for audio and 69210-remove impacted ear wax. For the purposes of this study, the 2 codes were combined. Because of this method, duplicates in data had to be accounted for in the instance that a health care professional billed under both codes. Duplicates were consolidated by a pivot table sorted by the national health care professional identification number. The database includes separate categories for the credential (ie, MD) and specialty (ie, Oto-HNS) of the health care professional. If one category was left blank, then the other was filled by information logically deduced from the other category. If no conclusion could be made, the data were removed from specialty-specific data analysis. From these data, a pivot table was created to outline the total number of cerumen extractions provided by each type of health care professional (physician, physician assistant, audiologist, or nurse or nurse practitioner).
Cerumen removal rates were also analyzed by state; using the number of Medicare beneficiaries per state, 7 the percentage of beneficiaries receiving cerumen disimpaction was calculated for each state. This study also investigated the number of procedures performed by each specialty. A pivot table was created based on specialty and stratified by the specialties that provided more than 1% of all cerumen disimpactions.
Results
This study demonstrates that cerumen removal is one of the most commonly performed procedures in Oto-HNS practices. Based on CMS data for Oto-HNS practices, cerumen removal is the second highest billed procedure code and third highest in total Medicare dollars paid ( Table 1) .
Of the 1 323 845 cerumen disimpactions in the database, 1 198 486 (90.53%) were performed by physicians ( Table 2) . Forty-seven different specialties were included in the database. Health care professionals from Oto-HNS practices performed most (823 023 [67.60%]) of the cerumen disimpactions, but internal medicine and family medicine practices had a higher number of total health care professionals performing the procedure ( Table 3) .
The states with the highest total number of cerumen disimpactions were California (n = 145 690), Florida (n = 141 866), New York (n = 132 823), Texas (n = 72 889), and New Jersey (n = 67 772) ( Table 4) . When the percentage of Medicare beneficiaries who received cerumen extraction per state was analyzed, New Jersey was the highest with 4.92%, followed by New York (4.29%), Florida (4.02%), Maryland (3.93%), and Massachusetts (3.92%). 7 The reimbursement rate per extraction var- (Table 4) .
Among the 5654 Oto-HNS physicians who billed for cerumen disimpaction in 2012, a mean of 145.58 cerumen extractions were performed per physician, with a mean reimbursement rate of $35.38 per procedure. In total, Medicare reimbursed $46.8 million for 1.3 million cerumen disimpactions in 2012, which comprises 7.3% of all Oto-HNS Medicare reimbursements ($642 million) and 0.06% of total Medicare reimbursements ($77 billion). 6 
Discussion
In 1979, the American Medical Association granted an injunction barring the release of physician-specific Medicare information, but it expired in 2013. The CMS released a physicianidentifiable public data file on April 9, 2014 , that contained information on use and payments made to health care professionals under Medicare Part B Fee-for-Service. 8 This data set,
representing a large cohort of US patients, provided an opportunity to evaluate the epidemiologic burden of cerumen extraction in the United States. Spending by the CMS is rising rapidly, with a 3.6% increase in total spending and 4.1% increase in spending per beneficiary from 2012 to 2013. 9 Health care costs in the United States in 2013 reached $2.9 trillion, which is 17.9% of the national gross domestic product. 9 Despite an exorbitant amount of health care spending, dollars spent has not equated to better care. The United States consistently ranks last among industrialized countries in regard to quality, access, efficiency, and equity of care, as well as mortality and life expectancy. 10 It is important that steps are taken at every level of health care to identify opportunities to safely decrease these costs while still maintaining quality care. Cerumen removal is the most common Oto-HNS procedure performed in primary care, and 39.3 per 1000 patients will consult a physician for problems related to cerumen impaction. 2, 3 Despite its prevalence, the epidemiologic burden of cerumen extraction in the United States has not been clearly studied. Most of the existing data are derived from small cohort studies or data from foreign countries that extrapolate numbers to the United States. This measure is not accurate because Oto-HNS practices and cerumen extraction vary greatly between types of health care professionals, specialties, institutions, and regions. The CMS data set includes data on 49.4 million Medicare patients, of which 1.1 million patients received cerumen extraction, making this the largest existing study of cerumen disimpaction, to our knowledge. This study examines the variation among specialty, type of health care professional, and location within a cohesive large population cohort and provides quantifiable data on cerumen extraction demographics in the United States. This study also presents an assessment of CMS spending on cerumen disimpaction, identifies areas where gaps in use exist, and highlights opportunities to decrease health care costs related to cerumen impaction. Multiple options for the management of cerumen impaction are available; using these alternative options before disimpaction performed by a physician has the potential to decrease the health care burden of cerumen impaction. At-home treatments using ear drops with softening agents and ceruminolytics should be encouraged. Cerumen irrigation in primary care clinics is an option for patients who are unable to manage their cerumen impaction at home with ear drops. As of 2014, cerumen irrigation is no longer reimbursed by Medicare, which is counterproductive to providing high-value, cost-efficient care. A final option for decreasing the cost burden of cerumen extraction is to increase the role of nurse practitioners or physician assistants in these procedures. Currently, physicians are performing 90% of cerumen disimpactions, many of which could be performed by nurse practitioners or physician assistants at a lower cost to the CMS. Analyzing the Medicare data set has some limitations. First, it is not representative of the entire practice population. It covers only Medicare Part B Fee-for-Service beneficiaries and does not include Medicare Advantage, demonstration programs, younger populations, or patients not covered by Medicare. Because most Medicare patients are older than 65 years, the numbers described in this study may be higher than that of the general population because elderly patients are more likely to require cerumen extraction. Second, quality of care is not demonstrated in this data file. It includes only cost and use information but cannot determine whether the provided care was indicated and successful at relieving symptoms. Medicare payments for a given code vary based on modifiers, geography, and other services performed during the visit; thus, it is difficult to compare health care professionals on the basis of this information. Data are not risk adjusted (not adjusted for disease severity). Payments can be higher because a health care professional cares for more patients with multiple comorbidities or has more Medicare patients. Finally, only health care professionals who performed cerumen disimpaction on more than 10 Medicare patients are included in the database.
Conclusions
Cerumen extraction is one of the most common procedures performed by Oto-HNS health care professionals. In 2012, the CMS spent $46.8 million in reimbursements for this procedure alone. Practice patterns and reimbursement rates vary greatly across the country. 
